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(54) TMAPOMEXAHMMECKAR flOPHWPyiO- 
IHAfl TO/IOBKA A/lfl PACUJUPEHMH TOO- 
PHPOBAHHOTO n/lACTblPH B O6CAAHO0 
KO/IOHHE . 

(57) PvvjpoMexaHimecKafl AOpHMpyjoujaa ro/io- 
Bxa una pactuMpeHwa ro^pupooaHHoro n/ia- 
cTwpn a o6caAHOvi icononHe. ZlopHMpyioiua* 
ro/ioBKa coAepxwT xoHyc-nyaHCOH c npoflo/ib- 
hwmu npo<t>M/ibHWMM xaHdBXdMM. xopnyc c ca- 
Moyn/ioTMJiiomeMCfl TpydwaTofl Ana4>parMOM. 
CTyneHMdTbiMM b nonepennoM C€Mennn oxna- 

MM M pa3MeiUeHHb»MM B HMX BUABWXHWMM CeX* 

TopaMM, cTyneHMaTUMM a nonepeMHOM 
ceieHMM. 4 m/i. 



H3o6peTeHne otmocmtc» k ycTpOMCToaM 
Am peMoHTa o6caAHbix ko/iohh He<t>TflHux. ra- 
aoBwx m Apyrux cxeaxMH c ue/ibio eoccTaHOO- 
nenMfl repMeTMMMocTM m ynpoMiieHMn ct6hkm 
jco/iommu nyTeM ycTdHOBKM CTdiibHoro nnacru- 

PA M C03A3MM» HanpRXCeHHOft CMCTCMbl o6cdA- 

Han Tpy6a - nnacTtipb. 

Ke/lb M306p€T€HHfl — yse/IMMeHMS a<t>(t>eK- 
TMBHOCTH pd6oTbl FO/tOBKH 3a C4CT yae/)MMCMMfl 

paAMa/ibHpro ycH/iMH na cerropa w yae/JMse- 
HM6 cpoica cnyx6w. 

Ha <J>mi\ 1 npeACTas/ieHa AopHMpywmaa 
ro/toexa. npoAonbHuA pa3pe3. a TpaMcnopT- 
mom no/ioxeHMM; Ha 4>mi\ 2 - AopHMpyx>tuas 
ronoBica, oGujhh bha. b paSoseM no/toxeHMu; 
na <t>nr. 3 - to xce. nonepeMHbitf pa3pe3 npti 
pacujupeMMM cexTopoB a Tpy6e c MMHMMa/ib- 
ho A TonmwHOM ere m km: Ha 4>wr. 4 - to xe. 
nonepeMHuA paape3 npn npHxaTHM n/iaCTupa 

8 Tpy6e C HaKCMMa/lbHOH TO/1UJMHOM CTBHKM. 

rHAPOMexaHHMecKan AopHMpyioinaa roiio- 
axa coctomt U3 Kopnyca 1 c oxnsmh, auno/i- 



HeHMoro b bha6 ynopHbix <$>/ia«uee 2 h um/imh- 
Apa*K/>eT*cM 3, adKpen^eHHOH Me*Ay <J>aaHMa- 
mm. OKHa xopnyca Buno/tHBHbi cryneHMaTWMH 
a nonepeMHOM ceseHMM. Ha nycTore/iOM 
CTBOAbHou MacTH xopnyca raMKOM 4 aaTAHyTu: 
KOHyc-nyaHCOH 5. ynopnue 4>/iaHMU 2 m um- 
/iMHAP-KiieTxa 3. Um/i m h ap~k/i bt xa 3 4>MxcMpy- 

CTCfl TaKMM 06p330M. HTO n/lOCXOCTM 
CMMMBTpMM OKOH KOpfiyca M yCTdHOB/IBHHblX B 

HMxcTynennaTbix o nonepeMHOM HanpaBiieHMM 

CCXTOpOB 6 COBMeLUeHU C n/10CXOCT»MM cmm- 

MeTpwM npOAO/ibHbix npo<t»MJibHbix xanaaox 
xoHyca-nyaHCOHa 5. Ha CTBO/ibHOM MacTM xop- 
nyca noA UM/iMHAPOM-x/ieTxoM 3 m cexTopaMM 
6 paaMetueHa caMoyniiOTHRiou^ancp Tpytm- 
Ta» AM3<t>parMa 7. B3aMM0A6MCTayK>iuafi c 
6onbtiJMMM CTyneHAMM cexTopoa 6. 

Yctpomctbo pa6oTaeT c/ieAywiUMM o6pa- 
30M ( 4>wr. 2). 

npu cnycxe a o6caAHy»o xo/tOHHy 8 hmjk- 
hmm kohbu ro^pupOBaMHoro nnacTwpn 9 pac- 
no/ioxeH Ha KOHyce-nyaHCOHe 5. npMMeM 
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BornyTbie/iyNW nnacTupa BBeAeHw wynwp3K)T- 
a npoAonbHwe npo<t>n/ibHbie KanaBKM xoHy- 
nyaMCOHa. nnacTupb H3AeT Ha wTaHrM 10 
* ero aepxHuw Koneu 4>MKCMpyeTcn topuom 
cunOBWX MM/WHAPOB A0PH3 m/im rMAPOMexa- 
HvmecKoro Rxopa. 

npn C03A3HMM pa6oMero AaoneHw* ao- 
pHwpyiomaa ro/ioBxa bxoamt b n/iactbipb. pac- 
ujupwfl ero ao nnoTHoro xoHTaiaa c o6caAHOft 
Tpy66fi. FloA AaeneHueM caMoyn/ioTHavouuie- 
en kohuu uw/iMMAPMMecKOft AMacfrparMbi 7 
n/iOTHO npM)KMMaK)TC» x CTeHKaM r/iyxoro yr- 
/iy6neHM« A. co3Aaea* repMemMHocTi, b pa6o- 
Mew icaMepe npaxTMHecxw 6ea paAnanbHoro 
pacujwpeMwa. 

UenTpanbHaa Macn. AM3<t>pa rM H 7, pac- 
umpnncb, ao3AeftCTByeT Ma BbiAOM*Hye cex- , 
ropw 6, npM)KMMa» mx x HeAo^CMMaM n^acTwp» 
(4>nr.2). 

Hpw 3tom ocTanbMaji sacTb pactiiwpmo- 
mewcp Awa<t>parMu ynwpaeTC* a HenoABMX- 
nyio BHyTpeHHWK) ■ noaepxnocTb 
UM/iMMApa-Kne'TKM*. , 

Pa6oMwe <j>yMxuviM nepeMeceHW HS Go/iee. 
npoMMyio m AonrdaeHHyKj MM/iMHAPWMecxyio 
MacTb Awa<|)parMU. 

. Uvi^MHAP^ecxaji AM3*pa^a» pactuMpa- 
«Cb. ynwpaeTCfl MacTbK) CBoew BHewHew no- 
BpXHOCTM b un/iMHAp-KncTKy. B pe3ynbT3Te 
Ha AMa<t>parMe bo3Hmk3K>t npaMoyro/ibHwe 

BblC^ynW M/M BnaAMHU (B 3aBWCMM0CTW ot ctc- 
nfeHM BbJflBMXeHMfl CeKTQPOB). COOTBeTCTByiO- 

mwe'onopHOi* noeepxHOCTM ocHoaaHMa 
xa>KAoro cexTopa. BemmwMa ouABwxeHM» 
ccxTopa xolne6/ieTC« b 33bmcmmoctm otto/ham- 8 
Hbi cTeHxw o6cbah6a Tpy6u, HB/UIMMa m/im ot- 
cyTCTBMfl nnacTwpn. 

Ha <J>wr. 3 m 4 noxa33HU npeAcnbnwe c/iy- 
Han BWABMxeHMB cexTopoa noA Harpy3Kon: 
npw pacuiMpeHmi b tpy6e c MMHMMa/ibHofl tou- 
mwHOft cTeHKH (<t>wr, 3) m b rpy6e c MaxcHMsnb- 

HOW TO/tlAMHOM CTCHXM C fliiaCTblpeM 4). 

Yctynw. KOTopue npw btom 06/ieraeT Awa*- 
parMa no nepwMetpy onopHOw noBepxnocTM 
ocHOB3HM» cexropa. He npeBMiuaiOT 3-3;5 mm. 
ripv» cr/iaxeHHWx xpOMxax m MWHMManbHbix 
aaaopax b oxne mokay ceicropOM w xopnycoM 
wcxnioMaeTCfl npwMMHa 6«cTporo paapyuieHMR 



peauHbi AMa4>parMbi: 3aTexaHwe m noc/ieAy»o- 
mee 3ameM/ieMMe. J\a*e a c/iysae nopuas a*; 
a<|)parMW na yciyne (noc/ie tinmen wou 
axcn/iyarauMM) a rofloaxe yAaeTcn zierxo boc- 
5 cTSHOBWTb Heo6xoA*Moe AaBneHwe m 33aep- 
ujMTb ycT3H0Bxy nnacTbip« 6e3 aBapww m 
oc/io)KHeHMvi. npw nopuse Awa^parMU yTeMxa 

>KMAXOCTM 003MO)KH3 TO/lbKO ^epe3 3330pW B 

okho MettAy cexTopoM w xopnycoM. npvi xoao- 
10 bom nocaAKe cexTopa b okhc cyMMapnaq nn^- 
maAb 3a3opoa Me npeauiuaeT 20-40 mm . 

YHMTblBaP 60AbUIOW K03Tj)<|)MmieHT COnpOTMB" 

/ieHHfl y3xoro me^eBMAHoro sasopa m nepe- 

KpblTM» OCHOBMOM efO M3CTM pe3MH0* 

15 AMa<t>parMU. Heo6xoAMMoe AaaneHwe moxct 

.6bJTb netKO BOCCTaHOB/ieHO HMHaMMTe/lbHUM 

noBuiueMMeM npow3BOAMTenbHOCTM mbcocho- 
roarperaTa.- 

CyMMapnoQ paAwa/ibHoe ycwnwe, p33Bw- 
20 B3eMoe ronoBKO*. nepeA3eTC« He hs 12, a «a 
6 buabmxmux cexTopoa. C/ieAOBaTenbHO, npw 
3T0M xe pa6oneM Aaa/ieHuvi ycM/ine paAManb- 
Moro B03AeMCTBM» ceicropa Ma MeAOXMM ro<t>- 
pbi B03pacTaeT o ABa pa33» mto rapaHTMpyeT 
25 no/iHoe npiDxaTue nflacrupfl, . 



OopMynaM3o6peTeHM« 

rMAPOMexaMMHeckaJi Aopnupyioman rono- 
30 Bxa An« pacuiwpeHWfl ro<t>pwpoBaHHoro nna- 
CTbipn, B 06C3AH0ft KOhOHHe, BK/tiOMaK>ma» 
KOHyc-hyaHCOH c npoAonbHWMM npo<|>M/ibMbi- 
m;i xaHaBxaMM, xopnyc c pasMemeMMWMw e 
HeM caMoynnoTHmomewcii Tpy6**aTOM Awa<t^ 
35 parMoft m buabmmmwmm cexTopaMM. CTyneMMa- 

TUMM B -CeMe HMM. yCT3H0B/ieHMUMH C 

BoaMOxcHOCTbto B3aMMOAeMCTBw« 6onbuie« 
CTyneHbio c AHa<J>parMOM, oT/iMMaioiuaflC» 

* T6M, MTO, C UehbK) yaeflMMeHMJI 3<t)<t»eKTMBHOCTM 

40 pa60Tw ro/iOBKM 3a cneT yBenHseHwi paAManb- 
Moro ycMiwn Ma cexTopa m yBenwMCMMP cpoita 
Ciiyx6u. BUABMXMue cemropa ewno/iHeHw 
• cryneMMaTbiMw b nonepeMHOM ceMennw, a nop- 
nyc MMeeT cTyneMsaTwe b nonepeMHOM ce**e- 
45 hmm oxHa noA BWABMXHbie cexTopa, npMseM 
nnocxocTM cmmmbtphm okom xopnyca m npo- 
AonbMWX npo(J>M/ibHWX xaHaaox xoMyca-nyan- 
cona coBMemeHbt. 
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Enhanced efficiency of the head lor expanding the corrugated patch 
U due to the Increased thrust on the Melon, end Its kneW^rvtce 
life. The extendable aeetora are of stepped design jnatdhed 1 by Jhe 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* U * ne The hydromechanlcal head la lowered In the casing string (8) 
so that the tower end of the corrugated patch <•> *> « *fe m™?™* 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
ft* upper end la then fixed by the actuating cylinder* of the mandrel, 
^pressure forces the cylindrical diaphragm (T) to bear cn the 
1 of the blind recess ensuring hermetic! ty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil. gas and 
vcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head 1* due to Increased radial stress on the sectors. 
Bui SZ. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, genera] view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 
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